Introduction: Hypertension in pregnancy is one of the three factors of maternal mortality. Etiology of the disease is unknown, but the many factors contributing to the identification and control of it can be taken a step to prevent and reduce the symptoms of the disease. The purpose of this study was to determine the prevalence of preeclampsia (high-blood pressure) in different seasons of the year. Methods: The present retrospective cross-sectional study was conducted on more than 8,000 pregnant women visiting Assali specialized hospital from 2011 to 2013. Required data was collected through questionnaire checklist. The Chi-square test with multiple comparisons was used to compare the frequencies of pregnancy-induced hypertension (PIH) according to the month of year, and adjustment of multiplicity was conducted using Bonferroni's method. Student's t-test was used to compare the means of PIH prevalence rates. In all analyses, P < 0.05 was taken to indicate statistical significance. Results: In these 8000 woman admitted to labor, overall prevalence of PIH was 3.8 ± 0.6%. The prevalence rate of PIH was highest in the summer (4.5%) and lowest frequent in the winter (2.7%), respectively. In July, the prevalence rate was significantly higher than those for any other month (4.7%), and in March, it was lower prevalence than for any month (2.2%), respectively. Using the Chi-square test, a significant difference between the incidence of disease was observed in summer and winter (P < 0.001). Conclusion: The prevalence rate of PIH was higher for delivery in summer and early spring and lowest for winter delivery among Khorramabad women based on these results; it seems that changes in temperature and humidity in different seasons can affect preeclampsia, and preeclampsia increases with increasing frequency temperature.
Introduction
Hypertensive disorders of pregnancy are a common problem worldwide [1] [2] [3] and one of the three factors of maternal mortality in the reproductive age. [4] According to studies in America, 18.2% of maternal deaths occur due to hypertensive disorders in pregnancy. [5] Pregnancy can be a cause or aggravate hypertension. [6] Hypertensive disorders in pregnancy are only common types of blood pressure, preeclampsia, and eclampsia. Gestational hypertension is defined as blood pressure of 140/90 mmHg or more. Preeclampsia is associated with proteinuria (of at least 300 mg/24 h), blood pressure with or without edema. [7, 8] Eclampsia is defined as preeclampsia with seizures or coma. [9] Pre-eclampsia is a serious medical condition which can cause several problems and complications, including placental abruption, HELP syndrome (hemolysis, elevated liver enzymes and thrombocytopenia), and renal failure, in different organs of the body. [10] If not diagnosed and treated, early preeclampsiaeclampsia can become further maternal and fetal death. [11] Today, many risk factors for preeclampsia include previous history of the disease, early and late reproductive age pregnancy, previous vascular disease, and environmental factors. [12] Identifying the causes of disease, in addition to reducing maternal mortality, is an important indicator of health around the world; should this disease be diagnosed in early stages, it can prevent further complications and high costs of treatment. Although the incidence of the disease varies in different parts of the world, environmental factors, such as temperature and humidity, and can be responsible for the incidence of 5% of this disorder all around the world. [13] According to studies, the incidence of disease in nulliparous women (not pregnant) who received daily calcium and healthy women who have a higher socioeconomic status is lower than other people. [14] Seasonal variation in the prevalence of pregnancy-induced hypertension (PIH) has been reported from many countries with nontropical climates including Australia, [15] China, [11] and Israel. [16] Studies have shown that nutritional interventions can reduce the risk of preeclampsia. [16] Some studies suggest that seasonal changes in preeclampsia can be mainly traced back to increasing temperature and decreasing humidity.
[17]
Methods
This study was a retrospective investigation of women with singleton pregnancies who were admitted in the Assali hospital in Khorrmabad city of April 2011 to March 2013 for delivery. Questionnaire and checklist included demographic and reproductive characteristics, risk factors, health outcomes, and the expenditure for disease. The available information from the system included date of delivery, expected date of confinement, gestational age at delivery, maternal age, parity, sex of newborn, birth weight, live birth/stillbirth, type of delivery, use of assisted reproductive techniques, and maternal complications such as eclampsia, PIH (including gestational hypertension and preeclampsia). Data collection was done by the researcher and colleagues after permission from the hospital authorities and the legal process. Data analysis used descriptive statistics and was analyzed using SPSS software (IBM, Armonk, NY, United States of America). The Chi-square test with multiple comparisons was used to compare the frequencies of PIH according to month of year and adjustment of multiplicity was conducted using Bonferroni's method. Student's t-test was used to compare the means of PIH prevalence rates. In all analyses, P < 0.05 was taken to indicate statistical significance.
Results
Out of 8000 studied subjects, 346 patients, the data of 319 individuals of whom was reviewed and analyzed and 27 cases were excluded because of incomplete data, were diagnosed with pre-eclampsia. The results showed that the mean age of the samples was 28.2 ± 12 years. Based on the findings of the present study, women aged 35 years or older were extremely frequent and women with normal pregnancy and those suffering from the studied disorder differed significantly in terms of following factors: preterm birth, low birth weight infant, nulliparity, male infant and stillbirth. Although the majority of studied pregnant women were literate or college educated, 26.7% were either poorly educated or had not attended college. 22% were employed and moderately independent in terms of economics and 87% of them were husband employed, with a household income over 3000 $. Demographic characteristics are shown in Table 1 .
Most nulliparous women (prime gravida), and only 13.4% were grand multipara (more than four pregnancies). More than 60% have a vaginal delivery. Nearly 58% of cases were male sex fetus and 42% were female. Almost 13.5% of fetuses or infants had died. The mean birth weight was 2850 ± 730 g. The mean duration of hospitalization due to illness was 5 ± 3 days. Medical expenses including insurance contributions were from 145 to 200 $ in vaginal birth and 250-600 $ in caesarean section. Furthermore, 32% of patients were delivered by cesarean section [ Table 2 ].
Results showed that the prevalence rate of preeclampsia was a change in different seasons and temperature. In this study, the prevalence rate of preeclampsia was highest among women with deliveries in summer and the most frequent in July (4.7%) and August (4.5%). The prevalence rate of PIH was lowest among women with deliveries in winter and between different months of March (2.7%) with the use of Chi-square test, significant difference between the incidence of disease was observed in summer and winter (P < 0.001). The difference of prevalence rate between July and August and other months was confirmed with the Chi-square test with Bonferroni's method [ Table 3 ].
Discussion
The purpose of this study was to determine the seasonal changes of preeclampsia. The results show a higher frequency of preeclampsia in the summer when the weather is warmer, and the humidity is too low. A study by Ali et al. in this area, with consistent results. In their study, the highest incidence of preeclampsia in summer and in June the high temperatures and humidity levels were low. [18] In other studies including a study by Morikawa et al. found different results, as the prevalence rate of PIH was higher for delivery in winter and early spring and lowest for summer delivery among Japanese women. [19] As stated before, environmental factors and climate may affect disease and this might be the main cause of difference between findings of various studies. [17] The results of Elongi et al. (2011) study were, also, compatible with what the present research yielded. According to their study, the incidence rate of preeclampsia are 6% and 13% in cold and hot seasons of the year. [20] Other studies, including Wellington et al. (2012) and Pitakkarnkul et al. (2011) researches have achieved different results and the lowest occurrence of pre-eclampsia has turned out to be in warm seasons. [11, 16] Since the fluctuation of the incidence rate of preeclampsia was observed in, almost, all studies, it seems that environmental factors, such as air temperature and humidity, are quite effective; however, further studies are required to determine how and when this effect is larger.
Conclusion
The results of this study were consistent with those studies that introduced preeclampsia as a dangerous and highly morbid condition for mother and fetus. We recommend for sick women threated by preeclampsia to pay close attention to the time of delievery in order to reduce the risk of Maternal and infant mortality. In addition to reducing maternal and child mortality, taking required measures helps pregnant women feel safe and enjoy a healthy motherhood. One important limitation of the present study was the removal of several cases due to insufficient data. 
